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• 1 Specification 

2 EHDOSCOFZC SIIRSICAZ. XHSTSTOCBHT 

3 

5 This application is a continuation-in-part of my co- 

6 pending U.S. Patent Application serial No. 08/025,003, 

7 filed March 2, 1993 idiich is a continiiation-in-part of ny 

8 co-pending U.S. Patent Application Serial Ho. 07/779,108 

9 filed October 18, 1991. 
10 

11 Bxeraanimn of tor tutowtqm 

12 rt*M 9g laywUw 

13 This invention relates to a surgical instruxaent and sore 

14 particularly to an instrunent with the capability for 

15 continuous irrigation and evacuation of fluid into and out 

16 from a body cavity of a patient during Laparoscopic or 

17 Endoscopic surgical procedures, and for the siaultaneous 

18 measurenent of tissue impedance and the ablation of tissue 

19 vith fixed or retractable electrodes using R.F. energy. 
20 

21 Brief Deacriptlaii o< ggta»f x-^ 

22 Laparoscoplc/endoso^io surgical procedure allovs a 

23 surgeon to see inside the body cavity of a patient without 

24 the necessity of large incisions. This reduces the 

25 chances of infection and other coaq^lications related to 

26 large incisions. Hxb endosc^e further allows the surgeon 

27 to iMnipulate aierosurgical instruaents without iapeding 

28 the surgeon's view of the area undw consideration. 

29 During these surgical procedures it is desirzdsle for as 

30 few lines as possible to enter the body of the patient. 

31 This reduces the size of the incision the surgeon needs to 

32 sake. It follows from this that the greater the niunber of 

33 functions provided by a single instroKent or the greater 

34 the nuaber of iastruaents able to be passed through a 

35 single line entering the patient's body, the better. 

36 Fuirthemore, in certain procedures it nay be desirable 

37 to irrigate the area under consideration. This in turn 

38 necessitates the evacuation of the irrigation fluid or. 
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1 aoving parts, slailarly if any of tbe instrumentation is 

2 to be rsasable, sucih instruaentation, including the 

3 valves, should be capable of being efficiently cleaned by, 

4 for example, flushing. 

5 Uhited States Patent 4,668,215 (Allgood) discloses a 

6 valve for switching between an evacuation and an 

7 irrigation conduit and allowing both such evacuation and 

8 irrigation to be done via a single line entering the 

9 patient. ibe aechanisai for switching between the 

10 irrigation, evacuation and closed configurations is by 

11 aeans of a L-valve or T-valve. This patent, in another 

12 embodinent thereof, further provides for a piston valve 

13 for maJcing an on-of f connection between an evacuation port 

14 and the line leading into the patient. 

15 The L- and T-valves have the disadvantage that they must 

16 be nanipulated rotation by the surgeon, usually using 

17 his/her free hand. The piston valve disclosed in this 

18 patent has the disadvantage that it has many areas where 

19 blood and tissue aocoBnlation and eoagulatlon can occur 

20 whicSh nay result in the ealfunctioning of the valve. In 

21 addition, the piston valve has numerous "dead" areas where 

22 fluid flow would not occur. This precludes the device 

23 froB being effectively cleaned by commonly used flushing 

24 tebhniques. Finally, the Allgood patent does not disclose 

25 a single body for housing an evacuation/ Irrigation control 

26 valve together with a housing for laparoscopic and 

27 microsurgical Instrumentation. 

28 A surgical valve that the applicant is aware of is the 

29 piston valve illustrated in Fig. i of the accompanying 

30 drawings. 

31 In this valve a piston 10 is located within a cylinder 

32 11. The piston 10 can be moved along the bore of the 

33 cylinder 11 by means of a plunger 12, from a closed 

34 position (as shown) to an open position in vtiLch a conduit 

35 13 is aligned with an access port 14. mis allows fluid 

36 flow along a path to or from access port 14, via conduit 

37 13 and space 16 from or to e further port 15. Upon 
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1 Bonopolar or bipolar radio fraguency connactor wHicb axits 

2 into the accasa conduit in such a aanner so as to aaka 

3 radio fraquancy connection with a probe received by the 

4 probe connector. 

5 Preferably the oonneotor for receiving an and, for 

6 convenience called the locating end, of the probe would be 

7 in the fora of a receiving bore in the access conduit 

8 imich would include a plurality of 0>rings which provide 

9 a fluid-tight seal around the locating end of the probe. 

10 These 0-rings also function to retain the probe in the 

11 receiving port while allowing the probe to be rotated. In 

12 one eabodisent of the invention, the o-rings are, instead 

13 of being located within the receiving bore of the access 

14 condiat, located about the locating end of the* probe. 

15 This invention also provides for a valve, for use as 

16 either an evacuation or an irrigation valve, the valve 

17 omgprising a housing, an activator connected to the 

18 housing, at least a first and a second valve access 

19 conduit, both of which exit into the housing and a fluid 

20 impervious seal iMunted within the housing such that 

21 acti^tion of the activator > causes the first valve conduit 

22 to Bove axially relative to the seal end the seeond valve 

23 conduit su^ that the seal is disengaged and the conduits 

24 are placed in direct fluid ceannunieation with each other. 

25 Typically, the instruMnt of the invention would contain 

26 two of the above described valves. One valve would act as 

27 an evacuator control tmile the other valve would act as an 

28 irrigation control. Both valves coBamnioate into a single 

29 access conduit whieSh, when the instruaent is in use, 

30 oontinuottsly news Into the patient via the receiving bore 

31 and the hollow interior of the electrostatic probe. 

32 Preferably the endoscopic surgical instmment of the 

33 invention is in the form of a pistol with the "barrel" 

34 portion thereof having, at one end thereof, the receiving 

35 bore for the locating end of the endoscopic probe and, at 

36 the other end thereof, the access port for the 

37 Bicrosurgical instmaents and endoscopes. 
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1 in the art after having read the following detailed 

2 description of the preferred enbodiment which is 

3 illustrated in the several figures of the drawing. 

* BLXSMjaxsmsa. 

5 In the following drawings: 

6 no. 1 is a partial sectional elevation through a prior 

7 art piston valve; 

8 FIG. 2 is a diagrasDBatic section through a soai-exploded 

9 elevation of one enbodiment of the endoscopic surgical 

10 instrument of the invention; 

11 ne. 3 is an illustration of a tricuspid valved access 

12 port illustrated in plan (a) and elevation (b) views; 

13 7X0. 4 is a section through a receiving bora of the 

14 instrument illustrating one way of locating a probe in the 

15 bore; 

16 Via, 5 is a section throt^rh a similar receiving bore 

17 showing a different way of locating a probe in the bore; 

18 »io. C is a side view illustrating in (a)-(i) various 

19 electrostatic prdbe operational ends; 

20 rxQ. 7 is a section throu^ a valve according to the 

21 invention with the valve beiiig in the shut position; 

22 «a. 8 is tha valve of no. 7 in the open position; 

23 no, 9 is a partial section through a different type of 

24 valve also suitable for use in the instrument of the 

25 invention; 

26 nos. io, 11, 12 Md X3 are diagrammatic illustrations 

27 shoving varioos configurations of valve operating buttons 

28 iand tariggers; 

29 TXO. 14 is an ei^loded view of an alternative embodiment 

30 of the surgical instrument of the invention illustrating 

31 a disposiJsle valve cartridge; 

32 no. IS is a cross section through the disposable valve 

33 cartridge illustrated in rig. 14; 

34 YZO. 16 is a partially sectioned view of another type of 

35 valve which can be used in the surgical instrument of the 

36 invention; 

37 TIG. 17 is a perspective view of an alternate embodiment 

38 of the endoscopic surgical instrument having generally 
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1 this is in 'tha font of a R.F. connector. The advantage of 

2 a R.F. connector is that it is an industry standard and 

3 can be used for connecting the instrument 20 to s-tandard 

4 R.F. energy sources narketed by a number of different 

5 manufacturers. 

6 The radio frequency connector 29 exits into the access 

7 conduit 25 whera it maJcfts connection with a point 30, on 

8 the locating end 27 of a probe 28 received by the probe 

9 connector 26. 

10 TbB sxirgical instrument 20 also includes a port 31 which 

11 allows the surgeon to insert microsurgical instrumentation 

12 and viewing devices along - the access conduit 25 and the 

13 bore of the hollow probe 28 to exit from the end 32 

14 thereof. The port 31 should provide a fluid-tight seal 

15 when no microsurgical instrumentation is being used with 

16 the surgical instrument 20. -This will prevent fluid, 

17 which may be moving along the access conduit 25 to or from 

18 the patient, f ro m leaking. 

19 Typically, the access port 31 is in the form of a 

20 commercially available tricuspid valve as illustrated in 

21 FIGS. 3(a) and (b) . In these figures, the valve 31 is 

22 shown as being eonstitnted by three segments 32 which in 

23 plan view are wedge-shaped and which together form the 

24 ; disc shaped sealing portion of the valve. The segments 32 

25 are held together by means of a circumferential ring 33 

26 \rtiich biases the three segments 32 together to form a 

27 : fluid-tight seal. In use, the microsurgical 

28 instrumentation are inserted through the valve at a point 

29 34 where the apexes of the segments 32 come together. 

30 This ixisertion farces the elements of the valve apart to 

31 . allow ingress of the microsurgical instruisentation. The 

32 effect thereof is shown in broken lines in FIG. 3 (b) . 

33 Hhen the instrumentation is removed from the valve 31, the 

34 segments 32 are pulled together to form the seal. 

35 In rza. 4 the probe connector 26 is shown to be 

36 constituted by a receiving bore which is coaxial with the 

37 fluid access conduit 25. In practice, the diameter of 

38 this bore would be the seme as that of the access conduit 
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1 fl6, S further illu»trat:«» an alternative positioning of 

2 the 0-rings 36. In this case they are located on the 

3 locating end 27 of the probe 28. 

4 Proa nos. 4 and 5, although not shown, it will be 

5 apparent that the diameter of the operational shank 28a of 

6 the probe 28 can be variable. Typically, the probe, as 

7 8ha»n, would have a diaaeter of Sam. This diaaeter can, 

8 however, be Increased to lOam ^midi would be close to the 

9 diaaeter of the locating end 27 of the probe, as well as 

10 that of the internal bore diaaeter of the access conduit 

11 25. The advantage of lOaa diaaeter probes is that the 

12 evacuation of reaoved tissue and objects such as the gall- 

13 stones can be more effectively achieved. Obviotisly, when 

14 the bore of the operating shank 28a of the .probe, the 

15 locating end 27 and the aeceas conduit 25 are all lOaa in 

16 diaaeter, the diaaeter of the avacnation peart 22 and its 

17 related valve 24 and connector tube 24a must also be lOam. 

18 In rxa. 6(a) to (i), a side view of number of different 

19 electrode shapes are illustrated. It will be appreciated 

20 that the electrode tips could be either monopolar or 

21 bipolar « In tba case of bipolar electrodes, only one 

22 electrode Is Illustrated since a second electrode is fully 

23 obscured by the visible electrode. These electrode tips 

24 would be located on the operating end of the probe 28. 

25 As can be seen from the figure, a number of the tips are 

26 not syaaetrlcal about the longitudinal axis of the probe 

27 28. It is for this reason that it is desirable for the 

28 probe 28 to be mounted on the instruaent in such a aazmer 

29 to allow for a rotation of the probe about its 

30 longitudinal axis. As has been previously indicated, this 

31 will give the surgeon the opportunity of rotating any non- 
32 symmetrical tips, inside the patient, without having to 

33 rotate his or her wrist. 

34 This invention extends also to an electrostatic probe 

35 28, substantially as described in any of the VXSS. 4 to C. 

36 The details of one type of irrigation/ evacuation valve 

37 are illustrated In FXGS. 7 and B. The valve 24 indicated 

38 in both figures comprises a housing constituted by a 
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Upon release of the force on the button 51, the bias of 
the spring 5S will return the valve to its shut position. 

It is evident from the construction of the valves 
illustrated in PIOS. 7 and • that they can be readily 
cleaned by coaaonly used cleaning such as flushing. In 
addition, the valves have alaost no areas where blood and 
tissue accuaulation and coagulation can occur, and if such 
accuaulation and coagulation does occur the valves cannot 
be janmed in the open position. This is because the 
spring biasing the valve into its closed position is 
located in an effectively sealed area. Purth«:i»ore these 
valves have been tested to a pressure of up to 100 pai 
without the integrity of the valve seal being adversely 

14 , affected. 

15 xn alternative for» of valve, to that illustrated in 

16 TXOB. 7 eirt a above, is shown in FIG. ». In the figure 
the valve i» shown to include a generally cylindrical 
valve body 60, an activating button 61 and a plunger 62. 
X hollow bore runs down the center of the valve body 60 
and contains the valve seal 63 . The valve seal 63 is made 
lip of a circular washer 63a and a sealing O-ring 63b and 
is »cr««d onto the bottom of plunger 62 . The valve seal 
63 is biased into its illustrated sealing position by 
xeans of a spring 64 located in the bottom part of the 
valve body 60. 

TO open the valve, the button 61 is depressed so that 
the plunger 62 forces the valve seal 63 downwards against 
the biae of the spring 64 to a position shown in broken 
lines 63', in the figure. As a result, a fluid path, 
indicated by arrows 65, is opened between an upper pair of 
cutouts 66 and a lower pair of cutouts 67. Each pair of 
cutouts opens into the hollow bore in the center of the 
valve body 60 and, when this valve is inserted into the 
surgical instrujient, into either an evacuation or 
irrigation conduit, closure of the valve is achieved by 
releasing the button and allowing the spring 64 to return 
the valve seal 63 to the sealing position. 
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1 jbutton to manipulate the evacuation valve could be concave 

2 ;%rtille tbe button for manipulating the Irrigation valve 

3 could be oonvexly shaped. 

4 7X0. 13 illustrates still another arrangement of buttons 
- 5 and valves, in this case an arrangement particularly 

6 suited to tbe valve shown in rxo. 9. 

7 In this figure only the pistol grip 90 of the surgical 

8 Instrument of the Invention Is shown. An irrigation port 

9 92 and evacuation port 94 enter the pistol grip 90 at the 

10 bottom of its handle portion, ^he ports 92, 94 are, in 

11 use, respectively connected to irrigation and «vacaation 

12 conduits (not shown) and, to this end, suitable 

13 connectors, as illustrated, are provided. 

14 The irrigation port 93 cennimicates with the main access 

15 conduit 96 (referenced as 25 in ^08. 2, 4 and 5) along an 

16 irrigation conduit 98 %rtiich extends from the irrigation 

17 part 93 and into tbe rear of the bmre 100 which houses an 

18 jizrigatlon valve 102. Trtm there it extends along the 

19 bnre 100 to a point near the front of the b«re from where 

20 it exits into the bod^ of the grip 900 to enter rear of 

21 the bope 104 vhidi hottsew an evacuation valve 106. the 

22 irrigation conduit, extends directly across the. bore 104 at 

23 this point and becomes a central conduit 108 which 

24 iooBBunieates with the aooess conduit. 

25 on the other hand, the evacuation port 94 oonmaiiicates 

26 with an evacuation conduit 105 which extends along the 

27 pistol grip 90 directly issto the front of the bore 104, 

28 down to the bore 104 to its rear from where it exits into 

29 the central conduit 108. 

30 In the position shown, both the irrigation and 

31 evacuation valves 102, 106 respectively, are shown in the 

32 off or shut configurations and neither evacuation or 

33 irrigatim can take place. Should irrigation of the 

34 patient be required, the dish-shaped irrigation button 110 

35 is d^^ssed and the valve 102 opens (le. its valve seat 

36 moves to the rl^t in the drawing) to allow irrigation 

37 fluid to pass along the irrigation conduit 98 and into the 

38 bore 104. In this bcare 104 the evacuation valve 106 is in 
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1 Of the iiwtruBMit. Whrni the cartridge 120 is located in 

2 =the grip 120 the aetnatore 132 are located directly below 

3 a pair of operating triggers 140 irtiich can be used to 

4 operate the izrigation/evaooation procedures described 

5 'before. 

6 Finally, whan the cartridge 120 is in place, it is held 

7 there by means of a retainer clip 142 which clips in 

8 behind the cartridge 120. me retalxier cUp 142 has 

9 apertures 144 foraed in it to allow the irrigation and 

10 evacuation pipes 128, 130 to pass throu^ it. 

11 JLlthough it will be apparent that the valve types 

12 described above are also suitable for use in the cartridge 

13 ^120, a further valve eenf igoration is illustrated in TXO. 

14 is, which illustrates the cartridge 120 in greater detail. 

15 - In this figure, the cartridge 120 is shown to include an 

16 irrigation conduit ISO and an eivaenation conduit 1S2, both 

17 of which lead to a central access conduit 154 vfaich 

18 extends down the center of the sale connector 134. 

19 Irrigation and evacuation procedures are contirolled by 

20 izrigaticm and evacuation valves 156 and 158, 

21 reqpectiveiy. 

22 ahe irrigatioin valve 156 coBsiitts of a valve seal 160 

23 iBOOBted onto a stem whlota is seroMaid into an activator 

24 iMitton 132a. A fluid tight seal is provided for the valve 

25 156 by an 0-ring 168 sounted onto the cap i32a. The valve 

26 seal 160 seals against a valve seat, forMd at the 

27 junction? betweui the irrigation eondttit 150 and the 

28 central aoeesa conduit 154 and is held in the sealing 

29 pesitiea (as aheiNn} by a spring X62. 

30 [ Access to the valve seat is through a hole 164 fotned 

31 into the top (as shown in the drawing) of the cartridge 

32 120. This hole 164 can be closed of f with a cap 166 and 

33 allows the irrigation valve 156 to be inserted into the 

34 cartridge 120. This is done by inserting the valve seal 

35 160 and its associated steai into the hole 164 fron above 

36 and inserting the s^ing I62' frcm ' bel6w. Thereafter the 

37 cap 132a can be screwed onto the sten 'to 1&old the entire 

38 valve 156 in place. 
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1 a fluid path 194 betwacn an opening 196 fomed in the 

2 Bidsvall of the valve body and its lover end. Releasing 

3 the button 186 allows the spring 192 -to force the seal 184 

4 ba.dk into the closed position. 

5 : One advantage of this valve is that it is very siaple 

6 and inexpensive to aanufacture and can, therefore, readily 

7 be disposed of. 

8 Finally, it will be apparent to anyone skilled in the 

9 art, that the surgical instrunent of this invention could 

10 be Bade from any suitable naterlal. In the event that the 

11 Instrunent Is intended for single use, plastic aaterial 

12 could be used. Alternatively, for reusable or raposable 

13 instruaent, the Instrunent can be aade of a sore durable 

14 iaatarlal. 

15 7Z0. 17 is a perspective view of an endoscopic surgical 

16 instruaent 200 which is an alternate embodinent of the 

17 iBurglcal instmnrat 20 described above. TZ9. 18 is a 

18 partial sectional view of a portion of the instruaent 20& 

19 taken along the line 18-18 of rZ6. 17 and VXO. 19 Is 
2 0 juiother view, of the instruaent 2 00 taken as^ indicated by 

21 il:be line 19-19 of na. 17. PZa. 20 illustrates the 

22 retractable electrode assrably 202.: When viewed together, 

23 irza. 17-20, illustrate the instruaent 200 including an 

24 isndoscoplc instruaent 201f a retractable RP electrode 

25 asseably 202, an continuous irrigation and evadaation 

26 iasseably 203, a S.P. energy source 285, and a tissue 

27 iiapedance aonltoring device 284. It wUl be appreciated 

28 tbat, althou^ two retractable KF electrodes are 

29 illustrated and subsequently described, in alternate 

30 enbodinents the retractable electrode assembly could have 

31 one or nore than two retractable RF electrodes. Also, 

32 although a bipolar retractable RF electrode asseably is 

33 Illustrated and subsequently described, it will be 

34 lappreclated that a monopolar retractable RF electrode 

35 iasseably could be used. 

36 The asseably 203 includes a housing 210, an irrigation 

37 valve assembly 214, and an evacuation valve asseably 220. 

38 The housing 210 includes an elongated portion 228 having 
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1 davica 284, and a R.F. anergy source 285. Tha staaatb 248 

2 is genarally parallel to the scope sheath 238. The sheath 

3 248 and the sheath 238 are each insertable Into an opening 

4 of an insert flange 242, Into the aperture of the handle 

5 portion 232 of the asseably 203. The sheath 248 and the 

6 Shaath 238 ara insertable within the conduit 212 and are 

7 each of sufficient length such that v/bBxi each is fully 

8 inserted within tha conduit 212, each extends sli^tly 

9 beyond the tip and 230 of the cylindrical portion 228. 

10 The endoscopic .instrument or endoscope 201 is 

11 substantially sinilar to the endoscope instrument 

12 described above, and can be any of a number of devices 

13 known in the prior art. An eyepiece 204 is shown attached 

14 to the endoscope 201. The endoscope 201 is slid into the 

15 seppe sheath 238 until the eyepivce 204 engages a flange 

16 240 jAiieix is atta^ed to the sheath 238. Thus, the 

17 endoscope 201, and the sheath 248 of the retractable 

18 electrode asse^ly 202 are both insertable within the 

19 portim 228 of tha irrigation and evacuation assembly 203. 

20 Eadh of two BF electrodes 250a, 250b is sheathed %rithin 

21 its resp^tive gold* 'Sh»ath 248;^ Although the 

22 illustrated eidMdiaent d^icts twor RF electrodes, it will 

23 be appreciated that the assembly 202 could have one or 

24 more than two electrodes. Each electrode 250a, 250b 

25 includes a first or distal end 249a, 249b, a second, or 

26 proximal and 247a, 247b, and a central portion (not shown) 

27 disposedly connected therebetween. A coating of 

28 insulation 246 is disposed onto the bare electrode 250. 

29 The insulation coating 246 may be in the form of a tube of 

30 material (sucb as teflon) heat shrunk around the hare 

31 electrode 250. Alternately, the insulating coat 246 may 

32 be powder deposited, using vacuum deposition techniques, 

33 onto the bare electrode 250. In either case, nearly the 

34 entire length of the bare electrode 250 is covered 1^ the 

35 insulating coat 246. 

36 The electrodes 250a, 2501> have a generally constant 

37 diameter throughout its entire length and are sised such 

38 that they can be slid within the sheaths 248a, 248b. That 
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1 Each connecting pin 272a, 272b is in conmunication witb a 

2 wire 274a, 274b each of %^ch passes -through the plunger 

3 264, through an opening 278, and into an insulated line 

4 276 which is terainatad in a plug 280 which is matingly 

5 engagable with a recqptacla 282 of the tissue iiqwdance 

6 veasnring- device 284. The R.F. seoree 285 is in 

7 electrical comanni cation with the iapedance aeasuring 

8 device via electrical lines 283a and 283b. The source 285 

9 and the impedance aeasuring device 284 are eonnectable In 

10 parallel in order to get realtiae iiqpedance Beasureaent of 

11 tissue engaged between the first ends 249a, 249b of each 

12 of the electrode 250a, 250b. 

13 The BoveoBent neohanin. 236 includes a finger ring 

14 poortion 252, and a ttannb ring portion 254. The finger 

15 ring portion 252 is a generally flat plate having finger 

16 loops 2Sia, 251b formed therein. A passage 262 is formed 

17 through the finger ring portion 252 su^ that the 

18 longitudinal axis of the passage 262 is disposed between 

19 each finger loop and lies eoplanar with the plane of ea^ 

20 finger locqp. a!ba sleeve^ 256>v a^ a qylindar 258 are 

21 pajrtially^^insertad^ inttt qppeaii^4ends of the passage 262. 

22 The sleeve 256 has a passage longitudinally formed therein 

23 so as to receive the covering 244. The cylinder 258 has 

24 a passage longitudinally formed therein which is aligned 

25 with the passage of the sleeve. "Hie plunger 264 is 

26 slidable within the paaaaga of the cylinder 258. One end 

27 of the plunger is attached to the thumb ring portion 254, 

28 and the connection pins 272a, 272b are mounted to the 

29 other end of the plunger 264. The outer surface of the 

30 plunger 264 is visible throuc^ an access cutout 270 formed 

31 in the cylinder 258. In one embodiment, an indicator post 

32 266 is attached to the outer surface of the plunger 264 

33 and passes through the access cutout 270 to give an 

34 immediate visual indication of the position of the plunger 

35 264 within the cylinder 258. Zn a preferred embodiment, 

36 the outer surface of the plunger 264 is scored with a 

37 plurality of indicator marks 268 to provide a visual 

38 Indication of the position of the plunger 264 within the 
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1 predttteXBined extension length L in order to perait the 

2 bare electrode to penetrate a tissue portion up to the 

3 full L value. Further, the first ends of each needle 

4 electrode are separated by a predetermined sei>aration 

5 width W (t^ically 0.1-2.0 cm) and each first end £oms a 

6 predeterslned angle 6 with respect to the langitndinal 

7 axis of portion 228. In the illustrated esbodiaent, the 
6 angle 6 is 90 degrees. Typical values for 6 range between 
9 0 and 360 degrees. 

10 During surgical procedures, the tip end 230 of the 

11 portion 228 of the instranent 200 is brought adjacent to 

12 a target tissue area of the body cavity. The first ends 

13 of each electrode are extended beyond their respective 

14 sheaths such that each first end is embedded into the soft 

15 target tissue area thereby defining a tissue portion 

16 engaged between the adjacent first ends of each electrode. 

17 The power seoree is energised and R.F. energy is 

18 transmitted from one electrode to the adjacent electrode. 

19 She energy transmission causes a eoaguietion of the tissue 

20 portion engaged between the adjacent eleetrodM and 

21 ablation of the target tissue. 

22 Using -Qw present Inrantionr the^ surgeon can predict and 

23 control the aaoimt of tissue ablation/ooagulation with 

24 greater aeeuraey and eafety. As described above, the 

25 spacing bstween the two parallel first ends of each 

26 electrode remains constant at some predetermined W value, 

27 e.g. 1.0 cm. Also, the extension of the electrodes beyond 

28 the insulators at a given angle, i.e. the depth of 

29 ' penetration of eaA first ends of each electrode into the 

30 soft tissue portion, can be precisely controlled by 

31 observing the indicator marks on the plunger. 

32 Predictable and precise tissue ablation is therefore 

33 possible with the present invention because the depth of 

34 ea^ first end of each electrode in soft tissue can be 

35 precisely controlled 1^ the surgeon. That is, the surgeon 

36 cen predict a cylindrical sone of ablation by controlling 

37 the d^pth of the retractable first ends into the soft 

38 tissue portimi. TOtim precise depth control enables the 
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1 hi^»«vt value the audible signal decreases in frequency. 

2 In the present invention, the tissue ia«>edance is 

3 monitored or seasored on a relative basis. That is, the 

4 inpedance aaasured or monitored is the ixq>edance of the 

5 tissue engaged between the two needle electrodes. 

6 TXa. 22A through 22H illustrate altamate electrode 

7 configurations. It will be noted that the preferred 

8 rabodiamt of the present invention includes two 

9 electrodes with a 8 of 90 degrees, and a L value of 0-3 

10 CB, and a W value of 0.1-2.0 cm. It will be appreciated 

11 that a variety of electrode configurations, with 

12 associated L, and 6 values within the above spacifiod 

13 ranges, are possible. However, it is gen«raliy preferable 

14 to liait the total number of electrodes to six or less. 

15 It will be notad that In the embodiaents illustrated in 

16 no. 22&-88e, 220-282, the electrodes 250 are guided by 

17 the shape of the sheath 248. That is, the electrodes can 

18 be directed towards or away from ea(d» other if the guide 

19 sheaths are angled towards or away frOTi each other. 

20 sladlarly, different e values are possible if the sheaths 

21 are totmed with the. appropriately angled bends . 

22 However, in the eabodiawits illustratftd in TIfl. 2a»-22T, 

23 the sheaths are substantially straight and the electrodes 

24 themselves are bent in order to direct them in certain 

25 orientations. This feature is more clearly shown in no. 

26 23 vbich illustrates a typical electrode having a bend 

27 formed at the location depicted by numeral 257. When the 

28 electrode is disposed within the sheath 248, the electrode 

29 250 is in contact with at least one portion 259 of the 

30 inner surface of the sheath 248 because of the bend 257. 

31 nhen the electrode is extended beyond the sheath (shown in 

32 phantom lines) , the electrode "flattens" within the sheath 

33 248 while the electrode tip angles away from the sheath 

34 centerline in accordance with the bend 257 formed in the 

35 electrode. 

36 no, 24 illustrates a retractable electrode surgical 

37 instrument 300 which is an alternate embodiment of the 

38 retractable electrode instrument 200 (no. X7) . The 
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CLAIMB 



X 1. An endoscopic surgical ins'trunen't coaprising: 

2 a) a housing; 

3 b) a singls aeeesa condui-t being disposed within said 

4 bousing, and having a proxiaal end and a distal end; 
5- c) an irrigation port f orated in said housing; 

6 d) an ttvaeoation port f onad in said housing, each of 

7 said irrigation and said evacuation ports bsing in fluid 

8 oomannicaticm, through independent valves, with said 

9 iproxiaal and of said single- access conduit; 

10 •) an aperture and a closure therefor, said aperture 

11 being focawd in said housing, and said closure being 

12 openable to allow the . ingress of aicrosurgical 

13 ,instruBentation into said proxinal end of said single 

14 access conduit; and 

15 f) RF electrode neans Insertable into said aperture 

16 and into said single access conduit and having a length so 

17 as to protrude beyond said distal end of said single 

18 access conduit, said RF electirode neans for engaging a 

19 Jrady tiilPMi P99Pl^on« and for. sianxltaneeusly ablating said 

20 body tisroe portion^ and Measuring. ^ an Impedance - value 

21 Associated vitli said body tissue portion. 

1 2 . An endoscopic surgical instrument as recited in 

2 claia 1, lAerein said RF electrode neans includcw: 

3 a) a first RF electrode having a distal end and a 

4 proxiaal end, said first RF electrode being disposed 

5 vithin an insulating sheath; 

6 b) elongated guide neans encasing said first RF 

7 electrode and said insulating sheath, for guiding said 

8 first RF electrode to a predetermined angle value from the 

9 longitudinal axis of said single access conduit; 

10 c) electrode novenent neebanisn neans, attached to 

11 said proxiaal end of said first RF electrode, for noving 

12 said first RF electrode within said guide neans, said 

13 distal end of said first RF electrode is extendable beyond 

14 an open end of said guide neaxis up to a predetermined 
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Within each of associated guide means, and said distal 
ends of each of said first ST electrode and said second HP 
electrode is extendable beyond and retractable within each 
of said associated guide xteans, and when each of said 
distal ends of each RP electrode is extended beyond said 
associated guide sMans said energy source aeans is 
energized to pass electrical current from one HT electrode 
to the other and said tissue ixq^edance aaasuremcnt »»i^t i« 
measures the impedance of tissue engaged between each of 
said distal ends of each RP electrode. 

4. An endoscopic surgical instrument as recited in 
claim 3, ifharaln: 

a) said predetermined angle value is greater than 0 
degrees and is less than 360 degrees; 

b) said second predetermincwi angle value is greater 
than 0 degrees and is less than 260 degrees; 

e) said predetermined length value is greater than 0 
em and is lees than 3 em; 

d) said eeoend predetermined length value is greater 
than 0 cm and Is less than' 3 em; and 

e) said predet e rmi n e d ryidth value is greater than o.l 
em and is less than 2.0 cm. 

5. An endoscopic surgical instrument as recited in 
claim 3, wherein t 

a) said predetermined angle value is equal to said 
second predetermined angle value; and 

b) said predetermined length value is equal to said 
second predeterinined depth value. 

6. A retraetable SP electrode assembly for ablating 
and measuring the impedance of a body tissue portion, 
comprising: 

a) a first RP electrode having a distal end and a 
proximal end, said first RP electrode being disposed 
within an insulating sheath; 
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15 said distal end of said second RF elects-ode is extendable 

16 beyond an open end of said second guide means up to a 

17 second predetermined length value so as to be engagable 

18 vitb and insertable into said body tissue portion; 

19 d) said proximal end of said second SI* electrode is in 

20 electrical coamunication with said energy source means and 

21 said tissue impedance measurement means; and 

22 e) hereby said electrode movement mechanism means 

23 moves each of said first RF and said second HF electrodes 

24 vithin eadh of associated guide means, and said distal 

25 ends of each of said first RP electrode and said second RF 

26 electrode is extendable beyond and retractable vithin each 

27 of said associated guide means, and when eaCh of said 

28 distal ends of each RF electrode is extended beyond said 

29 associated guide means said energy source means is 

30 energized to pass electrical current from one RF electrode 

31 to the other and said tissue iapedance neasureaent means 

32 measures the impedanc e of tissue engaged between each of 

33 said distal ends of each R7 electrode. 

1 8. A retraotabXe RF eieotrode assembly as recited in 

2 claim 7, vherelnt 

3 a) said predetermined angle value is greeter than 0 

4 degrees and is less than 360 degrees; 

5 b) said second predetermined angle value is greater 

6 than 0 degrees and is less than 360 degrees; 

7 c) said predetermined length value is greater than o 

8 CB and is less than 3 cm; 

9 d) said second predetermined length value is greater 

10 than 0 cm and is less than 3 cm; and 

11 e) said predetermined width value is greater than 0.1 

12 cm and is less than 2.0 cm. 

1 9. A retractable RF electrode assembly as recited in 

2 claim 8, wherein: 

3 a) said predetermined angle value is equal to said 

4 second predetermined angle Value; and 
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10 ii) a guide wire disposed within each of said 

11 guide means and having a first end attached to eacdi said 

12 bellows portion of each of said guide means; and 

13 o) vb«r«l37 actuating said lever tensions each of said 

14 guide wires and varies each of said predetsmined and said 

15 second predeterained angle value. 

1 14. A retractable RF electrode asseably as recited in 

2 claia 6, further including: 

3 a) aeans for bending said guide means to vary said 

4 prsdetermined angle value. 

1 15. A retractable RF electrode assembly as recited in 

2 claim 14, wherein 

3 a) said guide means includes a bendable bellows 

4 portion disposed at a distal end of said guide means; 

5 b) said bending means includes 

6 i) a Ittvmr attached to said housing; 

7 ii) a guide wire disposed within said guide means 

8 and having a first end attached to said bellows portion of 

9 said guide means; and 

10 e) whereby actuating said lever tensions said guide 

11 vire and varias said predetermined angle value. 

1 16. A retractable RF electrode assembly as recited in 

2 claim 7, further including! 

3 a) means for bending each of said guide means for each 

4 of said first RF electrode and said second RF electrode to 

5 vary each of said predetermined and said second 

6 predetermined angle values. 

1 17. A retractable RF electrode assembly as recited in 

2 claim 16, wherein 

3 a) each of said guide means for each said first and 

4 said second RF electrodes includes a bendable bellows 

5 portion disposed at a distal end of each of said guide 

6 means; 
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